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Health Literacy: The Institute of Medicine defines health literacy as “The
degree to which individuals have the capacity to obtain, process, and understand
basic health information and services needed to make appropriate health
decisions.”
A Failing Grade: The 2003 U.S. Department of Education National Assessment
of Adult Literacy (NAAL) contained, for the first time, a Health Literacy
Component. The survey finds that 36 percent of the adult U.S. population has
Basic or Below Basic health literacy levels.
An Economic Drain: Low health literacy is a major source of economic
inefficiency in the U.S. healthcare system. An initial approximation places the
order of magnitude of the cost of low health literacy to the U.S. economy in the
range of $106 billion to $238 billion annually. This represents between 7 percent
and 17 percent of all personal healthcare expenditures.
The Financial Burden in Perspective: The savings that could be achieved by
improving health literacy – a lower bound of $106 billion and an upper bound of
$238 billion – translate into enough funds to insure every one of the more than 47
million persons who lacked coverage in the United States in 2006, according to
recent Census Bureau estimates.
A Huge Burden for Future Generations: When one accounts for the future
costs of low health literacy that result from current actions (or lack of action), the
real present day cost of low health literacy is closer in range to $1.6 trillion to
$3.6 trillion. This measure is relevant to guide choices about where the social
investment might go today.
A Wrong Assumption: While ethnic minority groups are disproportionately
affected by low health literacy, the majority of those with low health literacy
skills in the United States are white, native-born Americans, as the latter group
represents the largest segment of the population.
An Opportunity for Change: Addressing the low health literacy problem as part
of national health reform can be expected to result in major savings, as well as
better health. Furthermore, the lack of stable coverage and reliable healthcare
access, two pillars of appropriate healthcare, are significantly associated with low
health literacy, as both problems keep people from learning to use health care
appropriately and in their own best interests.
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I.

Health Literacy: Current State

Securing appropriate healthcare hinges on having the necessary skills to read and fill out
medical and health insurance forms, communicate with healthcare providers, and follow
basic instructions and medical advice. At virtually every point along the healthcare services
spectrum, the healthcare system behaves in a way that requires patients to read and
understand important healthcare information. This information is dense, technical, and has
jargon-filled language. Examples include completing health insurance applications, reading
signs in hospitals and clinics about where to go and where to sign in, and following written
and oral instructions in brochures and pamphlets, as well as prescription medication
directions. The healthcare system itself can pose a serious barrier to appropriate care. Fear,
embarrassment, and a non-user-friendly health care system are likely to inhibit many people
from seeking clarification regarding what is meant by treatment instructions or medical
advice. Cultural and language barriers, as well as low general literacy levels, can further
exacerbate the problem of effective communication between patients and the health care
system. Not having dependable health insurance is a significant deterrent to literacy in its
own right, because uninsured persons are significantly less likely to use healthcare and, thus,
may be that much more inexperienced in navigating the system.
Figure 1
NAALs Health Literacy Level by Type of Insurance
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The National Assessment of Adult Literacy (NAAL) is overseen by the U.S. Department of
Education and measures literacy among adults, using categories recommended by the
National Research Council’s Board on Testing and Assessment. The 2003 NAAL, for the
first time, studied health literacy in the United States, finding that only 12 percent of the
more than 19,000 adults surveyed demonstrated what is considered to be Proficient health
literacy. Fifty-two percent had what the Department of Education classified as Intermediate
health literacy; and 22 percent and 14 percent were determined to have Basic or Below Basic
health literacy, respectively. The NAAL also identified that adults covered by Medicare or
Medicaid, as well as persons with no health insurance, are more likely to have Basic or
Below Basic health literacy. The results of the health literacy component of the 2003 NAAL
are summarized in Figure 2.
Figure 2: Distribution of Health Literacy Performance Levels
from the 2003 NAAL Health Literacy Survey

The four tier health literacy performance categories used in the NAAL reflect the ability of
patients to undertake increasingly complex tasks within the healthcare system. For example,
individuals considered to have Below Basic health literacy would not be able to recognize a
medical appointment on a hospital appointment form, nor would they be able to determine
from a clearly written pamphlet containing basic information how often a person might have
a specified medical test. Persons with Basic health literacy would have trouble providing
two reasons why someone with certain symptoms might have a specified test, even when
they used information from a clearly written, accurate pamphlet.
Individuals with Intermediate health literacy would be able to use an over-the-counter drug
label in order to identify substances that might cause an adverse drug interaction. They also
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would be able to find the proper age range when certain vaccines might be given to children,
using a childhood immunization chart. Those with proficient literacy are able to calculate an
employee’s share of health insurance costs for a year, using a table that shows how the
employee’s monthly cost varies depending on income and family size; they can find the
information required to define a medical term by searching through a complex document and
evaluate information to determine which legal document is applicable to a specific healthcare
situation.

II.

Impact of Health Literacy on Health Outcomes and
Expenditures

Conceptually, health literacy can be understood as one of the essential determinants of
whether individuals can use healthcare to achieve good health. “Good health” is what
individuals expect will be the result of healthcare. This concept of producing good health
through health literacy is termed “health capital production,” a concept introduced by
Grossman in 1972 through seminal research designed to show how individuals make
decisions about their health. These health decisions involve seeking medical care and
treatment, adopting healthy or unhealthy lifestyles, and managing one’s overall state of
health and physical wellbeing. Health literacy is a critical aspect of health, because it
determines the efficiency with which patients seek care and receive treatment. Barriers to
healthcare based on poor communication, inadequate information, and instructions that are
not understandable, suggest that low health literacy levels may lead to vast inefficiencies in
the production of health capital.
Some of the important features of this model, along with a fuller explanation of the
relationship between health literacy levels, health outcomes, and resource expenditures, are
summarized below.
Conceptual Model:
The conceptual model of health literacy assumes that, in combination with other factors such
as education, income, and gender, health literacy affects an individual’s ability to essentially
“produce health,” that is, to stay healthy. It also assumes that the demand for medical care is
one of the ingredients that produces health and thus depends on health literacy.
Research shows certain direct links between health literacy, health outcomes, and health care
expenditures. Evidence from research into health literacy suggests that literacy is an
independent factor in the timing between preventive and curative treatment; how well
patients can search for best treatment given a medical condition; whether they can search for
the best medical providers; and how well they can find the best diagnostic services.
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The evidence also shows a number of important indirect links between health literacy,
outcomes and expenditures, in particular, insurance status, education, and family
income.
Recent research and empirical evidence support this model of health literacy and its influence
on healthcare expenditures and health outcomes. Examples are highlighted below.
Empirical Research and Evidence:
•	

Nielsen-Bohlman, Panzer, and Kindig (2004) found that individuals with limited
health literacy reported poorer health status and were less likely to use preventive
care.

•	

Baker et al (1998; 2002) and Schillinger et al (2002) found that individuals with low
levels of health literacy were more likely to be hospitalized and to experience bad
disease outcomes.

•	

Howard (2004) estimated that inpatient spending increased by approximately $993
for patients with limited health literacy.

•	

Baker et al (2007) found that, within a Medicare managed care setting, lower health
literacy scores were associated with higher mortality rates, after controlling for
relevant factors.

•	

Friedland (2002) estimated that low functional literacy may have been responsible for
an additional $32 billion to $58 billion dollars in healthcare spending in 2001. A
substantial part of these expenditures is financed by Medicaid and Medicare.

•	

Weiss (1999) found that adults with low health literacy are less likely to comply with
prescribed treatment and self-care regimens, make more medication or treatment
errors, and lack the skills needed to navigate the healthcare system.

III.

The Economic Cost of Low Health Literacy

The empirical evidence on the links between health literacy levels and poor health outcomes
and unnecessary healthcare resource utilization is extensive. However, only Friedland (2002)
has attempted to estimate the aggregate cost of low health literacy in the U.S. His analysis
was undertaken prior to the release of the 2003 NAAL which, as previously mentioned, for
the first time contained a health literacy component. As a result, he had to rely on measures
of adult illiteracy to proxy low health literacy — a reasonable approach in the absence of
specific health literacy data. One of the objectives of this policy brief is to update this
estimate using contemporary healthcare expenditure data from the Medical Expenditure
Panel Survey (MEPS), and the newly released NAAL survey of U.S. health literacy levels.
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Thus, we have adopted Friedland’s assumptions and modeling methodology to guide our
own calculations. Our intent is to approximate only the order of magnitude of the economic
costs of low health literacy in the U.S. The value of such approximations is for just this
purpose: to raise awareness of the relative size and magnitude of the economic costs
involved. It is from this perspective, and within this context only, that our estimates might be
considered.

Annual and Present Value Cost Estimates
Our principal findings are as follows
Among 242 million adults in 2003, the health literacy estimates from the
2003 NAAL Health Literacy survey suggest that 36 percent of the adult
U.S. population has Basic or Below Basic health literacy levels, which we
define as low health literacy. Thus, approximately 87 million U.S. adults
have low health literacy.
Using 2003 MEPS data and Friedland’s (2002) modeling assumptions, we
estimate that the annual cost of low health literacy ranges from $106 billion
(lower bound) to $238 billion (upper bound).
When one accounts for the future costs of low health literacy that result
from current actions (or lack of action), the real present day cost of low
health literacy is closer in range to $1.6 trillion to $3.6 trillion. This
measure is relevant to guide choices about where the social investment
might go today.
Ethnic minority groups are disproportionately affected by low health literacy.
At the same time, however, the majority of people with low literacy skills in the
U.S. are white, native-born Americans, who represent the largest segment of the
population. Others who are especially vulnerable to low health literacy are
older patients, recent immigrants, people with chronic diseases, and those with
low socioeconomic status. Figure 3 shows the racial and ethnic characteristics
at various levels of health literacy by population percentage, and by the actual
number of people in each sub-population grouping.
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Figure 3
Health Literacy by Race and Ethnicity, U.S. Population

IV. Health Policy Considerations and Recommendations
Recent research documents both (1) the prevalence of low health literacy among adults in the
U.S. and (2) the links between low health literacy and health outcomes and medical
expenditures. The economic costs are likely to be very substantial. Efforts to improve the
health literacy of the U.S. population will go a long way towards eliminating some of the
inefficiencies in the provision of healthcare in the U.S. and empowering patients to better
manage their own healthcare (preventive or otherwise). Low health literacy is at a crisis
level; it has only recently been uncovered in a systematic way through the 2003 NAAL
health literacy survey and analysis.
Public policy plays an important role in addressing low health literacy and its effects.
Conversely, the failure to act carries high costs in terms of individual health, healthcare
spending, and the economic well-being of the nation as a whole.
This research underscores that low health literacy carries real costs to the healthcare system
that can be quantified and projected over society as a whole. The health literacy research on
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which this analysis rests also suggests several important policy directions for reducing the
economic, social, and health burdens of literacy.
Providing the U.S. population with access to affordable coverage creates a more level
playing field among those who are and are not health literate. To the extent that low health
literacy is associated with the absence of health insurance, it is important that policymakers
address this underlying and confounding problem. It is particularly challenging to improve
literacy among populations who lack affordable access to timely and appropriate health care.
Beyond the issue of coverage, however, it is clear that low health literacy is a problem that
transcends insurance status. This study suggests that 75 percent of the low literacy population
is, in fact, insured. Although strengthening health insurance coverage appears to be a key
factor associated with improving health literacy, our estimates also underscore the fact that
health insurance alone is not sufficient. Indeed, we estimate that the majority of persons with
low health literacy levels report some level of health insurance coverage. For this reason we
make recommendations that are designed to reach all persons, regardless of health insurance
status. Additional reforms are merited overall as a means of directly addressing the problem
of health literacy:
•

First, health insurers and healthcare professionals might be incentivized to identify
and address health literacy-related problems in the healthcare system. This means
ensuring that patients understand instructions and are able to navigate throughout the
healthcare system.

•

Second, both public and private health insurers might recognize and build costs into
their payment systems associated with adapting healthcare services in ways that
promote literacy, including translation and interpreter services, and the development
of oral instructions and written materials that can be understood by all patients
regardless of reading levels.

•

Third, federal policymakers might increase funding for research into innovative
clinical and health interventions in various health and healthcare settings to improve
health literacy, particularly with respect to populations at elevated risk for health
disparities.

•

Fourth, the federal government could encourage health literacy by creating centers of
excellence to promote its study and the adoption of best practices and known
interventions that improve health literacy. Particular emphasis might be placed on
funding activities by state and local health agencies, community health centers, Ryan
White Care Act Programs, the Indian Health Service, and other health system entities
that care for populations at highest risk for adverse health outcomes.

•

Fifth, health literacy skills might become a basic component of federally supported
health professions education and training programs, particularly programs that train
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professionals in the fields of medicine, nursing, pharmacy, and other direct patient
interaction.
•

Finally, federal policymakers might consider revising their approach to estimating the
impact of federal policy reforms to incorporate a “health literacy impact” assessment.
This would yield “scorable” estimates of the effects of federal policy reforms on
population literacy.

IV. Conclusion
The results of this first-ever analysis of data from the 2003 NAAL Health Literacy Survey
underscore the enormous costs of low health literacy to the U.S. health system. These costs
can be measured in both human and financial terms: premature mortality, avoidable
morbidity, racial, ethnic and socioeconomic disparities in health and healthcare and
enormous avoidable costs. The cost of low health literacy – a lower bound of $106 billion
and an upper bound of $238 billion, and trillions of dollars over a long-term period –
represents an amount equal to the cost of insuring every one of the more than 47 million
persons who lacked coverage in the United States in 2006, according to recent Census
Bureau estimates.
These findings underscore the value of two basic types of policy interventions. The first
intervention is elimination of disparities in health insurance coverage. The lack of health
insurance acts as a fundamental confounder in designing interventions to improve the way in
which people relate to and use healthcare, because of its significant impact on the timely and
appropriate use of health services. There exist numerous approaches to achieving stable, fair,
and equitable coverage; what is missing at the present time is the societal commitment to
achieving such change.
The second set of policy interventions focuses on specific actions to improve the ways in
which health insurers and healthcare providers relate to and interact with patients, through
the use of financial incentives, targeted research, better patient education, and specific
healthcare workforce training improvements.
There are, of course, caveats regarding the extent to which savings from improved health
literacy might translate into a greater ability to invest in health insurance improvements.
First, eliminating low health literacy will itself require a major commitment of resources by
society in education and system reforms. This cost would have to be measured against the
benefit of eliminating low health literacy. Second, the health system itself must invest in
making changes needed to make it easier to navigate. These investments would need to be
taken into account in estimating the savings, and thus the net benefit, that could be invested
in affordable insurance.
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Second, our figures are derived from the estimated cost of low health literacy. These
estimates are preliminary and would need to be refined. This refinement is not possible
without the release of person-specific health literacy data which, to date, have not been made
available by the federal government to health services researchers.
Third, our estimates of net benefit also do not take into account the costs associated with
extending health insurance to currently uninsured persons. As individuals gain coverage,
utilization rises for both acute and preventive services. This factor that must be taken into
account when calculating the true costs associated with shifting national expenditures away
from excess spending linked to low literacy and into investment in more appropriate
healthcare for the population. At the same time, of course, even if spending on uninsured
persons were to rise as coverage is realized, the net benefit to society of investing in efforts
to produce a healthier population also would need to be taken into account.
Despite these caveats, we believe that it is fair to suggest that low health literacy exacts
enormous costs on both the health system and society, and that current expenditures could be
far better directed through a commitment to improving health literacy.
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Appendix on Cost Calculations
This appendix presents the cost calculations. We did not have access to individuallevel NAAL data, which would have enabled us to undertake the necessary
econometric analyses to generate more precise and reliable estimates. Please refer to
the caveats and limitations of these calculations, which are described in the brief.
These calculations are intended only to be suggestive, and to motivate future research:
they should not be taken out of context.
As noted in the brief, we employ many of the same assumptions used by Friedland
(2002), who estimated the direct medical cost of low functional adult literacy; however,
we employ the newly released health literacy survey data results from NAAL in our
calculations. We also use contemporary cost and census population data from MEPS
and the U.S. Census Bureau.
It is important to emphasize that there are other sets of assumptions and approaches
that could be used to arrive at these top-line calculations. Such alternatives could also
be very reasonable in approximating the order of magnitude of the direct healthcare
cost burden of low health literacy levels. We describe only our approach.
Even in such rudimentary approximations, such as the ones described here, it is
necessary to undertake sensitivity analyses, in order to better understand the key
drivers of the economic cost of low health literacy to the U.S.
We outline our base case calculation below. We first present the data and key
assumptions (along with variable designations for demonstrating our calculations),
and then document our methods.

Key Data and Estimates:
1.

According to the most recent MEPS data, 2006 per capita
medical expenditures (CA) in the U.S. were approximately $3,905.

2.

U.S. Census Bureau data reports the U.S. adult population (Q) in 2006
was 225.7 million.

3.

The 2003 NAAL health literacy survey reports that the proportion of adults at
Below Basic health literacy levels was 14 percent, with another 22 percent
classified as having only Basic health literacy levels. We define the proportion of
adults with low health literacy (our term) as p.

4.

Friedland (2002) reports that adults in the bottom 20 percent of predicted
functional literacy scores (low literacy) have average per capita medical
expenditures that are approximately twice (196 percent) as much as the per
average cost for the entire population. We define this ratio to be . We define
average healthcare costs in adults with low health and not health literacy as CL
and CNL.

5.

Friedland (2002) dichotomizes incremental direct medical costs incurred by low
literacy adults into the following: the proportion attributable to lowfunctional
literacy and the proportion attributable to other factors (covariates). He models
the former using a range from 1/3 to 2/3. We define this proportion of the
incremental costs to be .

Methods—Annual Estimates:
To simplify the exposition, we define the ratio of average direct medical expenditures
for adults with low health literacy to the average direct medical expenditures for the
entire adult population as follows:

C L = C A

(1)

The following equations will also be useful:

C A = pC L + (1  p)C NL

(2)

C = C L  C NL

(3)

Obviously, equation (3) is the incremental, or marginal, direct medical cost associated
with having low health literacy, relative to not having low health literacy. The
proportion of this marginal cost, , that is attributable to low health literacy is unclear
and cannot be answered rigorously without adequate data and appropriate
econometric techniques. We were unsuccessful in obtaining the necessary individual
level data from the Department of Education’s National Center for Education Statistics
despite repeated efforts and requests for help. In fact, we could not get a single phone
call or email returned by the survey’s lead researcher, Shieda White. For this reason
we rely on Friedland’s analysis and model of the cost of low adult literacy to generate
our estimates of the cost of low health literacy in the U.S.
Combining and re-arranging terms in (1)-(3) yields the following useful algebraic
representation of incremental costs (conditional on 0 > p > 0):


1  p 
C = C A   
1 p 


(4)

It is also obviously the case that  is necessarily greater than unity by definition and p
lies on the interval [0, 1]. Multiplying equation (4) by  , which also lies on the interval
[0, 1], generates a measure the proportion of the incremental cost between low health
literacy individuals and not low health literacy individuals that is attributable
(independently caused by) low health literacy. Therefore, the fraction of national health
expenditures attributable to low health literacy may be expressed as follows:



1  p  
pQ C A   
1 p 

1  p 


= p   
Q(pC L + (1  p)C NL )
1 p 


(5)

This expression is, of course, subject to the same parametric constraints mentioned
previously. A key consideration in generating a cost estimate is how to map the
estimate of incremental costs (based on predicted adult literacy from MEPS) associated
with low functional literacy into our calculations using the new NAAL health literacy
data. Any mapping will necessarily be speculative, as is the case with several other
aspects of our estimate.
Our approach was the following. It seems plausible, if not probable, that individuals
with low health literacy scores are more likely to come from the tail of the distribution
associated with high healthcare expenditures than individuals with low functional
literacy scores. Health literacy is obviously a more direct and precise measure of an
individual’s ability to obtain, process and make appropriate health decisions than
functional literacy; it may capture additional elements (that functional literacy does
not) of the challenges faced by some individuals in navigating the U.S. healthcare
system and managing their own healthcare needs and requirements. Thus, Friedland’s
estimate of 196 percent higher costs (relative to the population average) for individuals
below the first quintile of predicted functional literacy scores will underestimate this
ratio (of costs) for individuals below the first quintile of health literacy scores. [We
hope to test this empirically, and also address a critical endogeneity issue, if we are
eventually able to obtain the individual-level data from the 2003 NAAL.] For this
reason, we believe a 20 percent threshold for our own calculations will be a lower
bound. It seems plausible, therefore, to model the range from 20 percent to 36 percent
(the latter represents, of course, the percentage of individuals at Below Basic and
Basic health literacy from NAAL). We acknowledge, as Friedland did per his cutoff
point, that our upper bound is arbitrary.

In sum, our calculations are simple and based on a number of assumptions. The
parameter values and ranges used in our calculations are summarized below:
CA= $3,905
Q = 225,700,000
Lower bound p = 0.20
Upper bound p = 0.36
Lower bound  = 1/3
Upper bound  = 2/3
These values were used to generate the follow tableau of estimated annual costs.
Table A1: Annual Healthcare Cost Estimates Attributable to Low Health Literacy
Levels in the U.S.

Parameter

 = 1/ 3

 = 1/ 2

 = 2/3

Values

p = 0.20

$70,508,680,000

$105,763,020,000

$141,017,360,000

p = 0.28

$109,680,168,889

$164,520,253,333

$219,360,337,778

p = 0.36

$158,644,530,000

$237,966,795,000

$317,289,060,000

Obviously the range of cost estimates is very large. In the brief we report the range
from $106 billion to $238 billion, i.e., when  = 1/2.

Methods—Present Value Long Run Estimates:
Calculating present value, long run costs over a horizon of t years is straightforward.
We first consider the case of an infinite time horizon, as t   . From a social welfare
perspective this is the appropriate horizon.
For simplicity, we assume that annual healthcare costs attributable to low health
literacy levels (as described in this appendix) remain constant over time. If r is social
discount rate, then present value healthcare costs from low health literacy levels is
represented as follows:




 1
=  + =  1+
t
r
 r
t=0 (1 + r)

=

(6)

It is straightforward to show this infinite geometric series converges; it is a basic
perpetuity and inclusive of current year’s cost. The annual cost due to low health
literacy levels is measured, as has been shown before, as follows:


1  p 
 = pQC A  
1 p 


(7)

Alternatively, shorter time horizons may be considered when calculating these costs.
Equation (8) is the present value cost of low health literacy levels over the finite time
horizon of n years (and inclusive the current year’s cost).


1 
 1
n
n

 (1 + r) 

=
+
=
t
r
t=0 (1 + r)

(8)

It is easy to see by inspection that the ratio on the right-hand side in (8) is simply the
present value difference between to perpetuities: one that begins in t = 1 and the other
that begins in year n.
Table A2 summarizes the present value cost estimates over 5, 10, 25, and 50 years—
inclusive of the base, or current, year. Thus, we are considering n future years plus
the current year—a total of n+1 years of costs. An infinite time horizon calculation is
also shown. We consider the same p values as used in Table A1, but use the base case
(midpoint) value of  = .

Table A2: Finite Time Horizon Present Value Healthcare Cost Estimates
Attributable to Low Health Literacy Levels in the U.S.

Parameter Values

p = 0.20

p = 0.28

p = 0.36

5 Years

$539,412,283,422

$839,085,774,212

$1,213,677,637,700

10 Years

$848,598,214,985

$1,320,041,667,755

$1,909,345,983,717

25 Years

$1,338,281,170,753

$2,081,770,710,061

$3,011,132,634,195

50 Years

$1,565,371,626,311

$2,435,022,529,817

$3,522,086,159,199



$1,616,663,305,714

$2,514,809,586,667

$3,637,492,437,857

The values in Table A2 demonstrate the sensitivity of the present value cost estimates
to both the time horizon considered and, of course, the assumed proportion of
incremental costs between groups attributable to low health literacy levels. Sensitivity
analyses across the other model parameters are also easily performed using the
interactive model we have developed.
This cost calculation exercise is a good faith effort to gain insight into the order of
magnitude of the economic costs of low health literacy levels in the U.S., but it is only
within this context that our results should be considered. Only rigorous econometric
analyses using individual level data from the 2003 NAAL survey has the potential to
generate sufficiently precise estimates of these costs. Our first approximation
calculations have only endeavored to better understand the potential order of
magnitude of these costs.

